PCR technique with potential to be more accurate and precise than real-time quantitative PCR without the need for a standard curve. The digital PCR sample/reaction mix is randomly distributed into a large number of partitions, such that some partitions contain no copies of the nucleic acid template and others contain at least one copy. Following thermal cycling, partitions containing amplified product can be distinguished by the increased fluorescence generated from the probe. Quantification is achieved by counting the number of positive and negative partitions, followed by Poisson modelling to account for partitions containing more than one template molecule. The partitioning process effectively reduces competition between very similar templates resulting in increased sensitivity for detection of rare mutants in a wild-type background. Digital PCR has been used as a reference method for characterising standards while applications in microbiology include monitoring viral load and detecting bacteria or rare mutant alleles.
Digital polymerase chain reaction (PCR) is a quantitative
PCR technique with potential to be more accurate and precise than real-time quantitative PCR without the need for a standard curve. The digital PCR sample/reaction mix is randomly distributed into a large number of partitions, such that some partitions contain no copies of the nucleic acid template and others contain at least one copy. Following thermal cycling, partitions containing amplified product can be distinguished by the increased fluorescence generated from the probe. Quantification is achieved by counting the number of positive and negative partitions, followed by Poisson modelling to account for partitions containing more than one template molecule. The partitioning process effectively reduces competition between very similar templates resulting in increased sensitivity for detection of rare mutants in a wild-type background. Digital PCR has been used as a reference method for characterising standards while applications in microbiology include monitoring viral load and detecting bacteria or rare mutant alleles.
The concept of using limiting dilution combined with end-point PCR and Poisson statistics was first introduced in 1992 by Sykes et al. Today there are several commercial platforms that automate the partitioning process, splitting the sample into close to 1000 and up to 1,000,000's of individual partitions. Depending on the platform, the partition volume is in the nanolitre to picolitre range, thus maintaining the total reaction volume in the microlitre range typically used in real-time PCR assays. Following thermal cycling, the fraction of positive partitions is determined using a chip image reader or by streaming emulsion droplets past a droplet reader.
Digital PCR offers certain advantages over real-time quantitative PCR due to three key features (Fig. 1) . First, the counting process fundamental to digital PCR is independent of a DNA calibrant and While digital PCR is an absolute measurement technique, this does not obviate the need to conduct a thorough method validation process using well-characterised standards or DNA reference materials with a known number of copies of target DNA. As for real-time PCR, primer design is critical for assay selectivity and thermal cycling conditions must be optimised to maximise the difference in fluorescence intensity between negative and positive partitions. Generally, amplicon cannot be recovered from individual partitions so if any partitions do not fall clearly within the negative or positive population, it is difficult to determine whether this is due to nonspecific amplification, inefficient amplification from damaged template or other reasons. This ambiguity is particularly critical for rare mutation detection as misclassification of partitions could lead to a false positive result. Hence, data generated from analysis of DNA standards should be used to determine the assay limit of detection and controls should be used for ongoing assessment of the method performance.
To assess the use of digital PCR as a reference method, the National 
